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Basic Concepts

Drift velocity || Reduced Mobility Blanc’s Law

1 f; +f2

v, = KE K,= KN/N, _
Komix KOgl KOgZ

E- Electric Field N — Gas number density
K-lon Mobility No—Loschmidt Number

u — reduced mass f, .f.— molar fraction of gas 1, 2
o — neutral polarizability Kog1: Kogz — ion mobility in
the gas 1 and gas 2

‘Ohm’s l[aw’ ‘parallel circuit’




Examples of reduced mobilities for
positive ions in their parent gas

Ko/ (cm2 s-1V-T1)

H2 . 16

e 10.2

Ne 4.2

Ar 1.53

CcO2 (1.1
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Mobility as function of reduced
electric field E/N and E/p

= / N = electric field strength / gas number density
E/N]=1Townsend =1 Td =107V cm?

1 atm, 20 °C: N = 2.5 - 1019 / cm3 07,0
1 atm, 20 °C, 400 V/cm: E/N = 1.6 Td ONg—0o o {E
o O O

E / p = electrical field strength / pressure (historic unit)

e at temperature 1T = 96.62 K and pressure p = 1 torr:
E/IN=1Td = E/p=1Vcm!torr?

* at room temperature and pressure:
E/NTd =(1.0354 - 102 T) (E/p)r V cm torr-




CO2 Measurements
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Example: lons in CF4
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Blanc’s Law - Dominant ions affect
slope -
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Measuring lon Mobility

e Drift from GEM to GRID: 87.5mm (+/-0.5mm) at variable
fleld of few 100V/cm

« Higher field (1kV/cm, variable) from MWPC to GEM

Cathode wire grid
Cathode -

Mylar gas Cu on kapton 74mm

.......
.......

envelope field cage =

Inner cathode A
GEM layer E
Wire layer (MWPC) -8

N




Main “peak” mobility values
(ambient) for NeCO, 90:10

“Main peak”
e 400V/cm: 2.731 (t=8.1) “Early peak”| "Late peak’
« 300V/icm: 2.764 (t=10.6)
« 200V/icm: 2.729 (t=16.0)
e 150V/cm: 2.725 (t=21.3)

« (Late peak mobility around 2.4)

» (Early peak mobility around 3.1)

Mobility constant for voltage range relevant to TPC!
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Blanc rule for Ne-CO», mixtures (main peak)
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o Charge carriers may be the same in pure CO, and NeCO»
mixtures
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Blanc rule check for Ne CHy4
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